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(57) Le volume de stockage d'une voie derivee 22 d'un trans- 
porteur d'alimentation de deux postes de travail 12. 14, est 
module ampmatiquetnent par defacement d*l$r*Dlj3rde re- 
broussemwrFSSi pour Bdapter ce volume de dockage aux 
conditions de'fonctionnernent des postes de travail 12. 14, Le 
besoin de storage est detects par un capteur 38 de mesure 
de Itoervtf&ehtfe les palettes successives 20, circulant sur le 
transporteur. 
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P§_SIOCKAG|_0|_CAPACITE_VARIABLE 

L'invention est relative a un transporteur d ' a liment at i on d'au 
5 m0 1ns deux postes d. travail,- cchclonnio Lo Long du trancporteur 
notamment un poste amont et un poste aval,, separes par un 
troncon intermedi a1 re" de st&ckage, comprenant au moins une 
bande transpo'rteuse, -notamment a courroie ou a ecailles, de 
support de palettes, contenant les pieces destinees aux di.ffe- 
10 rents postes, les palettes etant susceptibles d'un mouvement 
relatif sur la bande transporteuse, notamment de glissement 
relatif. 

Un transporteur du genre mentionne s'applique a des installa- 
15 tions de production, du type trensfert Libre, dans lesquetles 
Le produit fabrique est vehicule d'un poste. de travail a un 
autre par un transport.^ ou convoyeur, -sans positionnement 
positif du produit sur le convoyeur. Le convoyeur peut etre 
du type a courroie ou a ecailles, le produit etant pose sur 
20 des palettes de forme oblongue, entralnees par simple adhe- 
rence et pouvant entrer en patinage avec le convoyeur, tant 
dans le sens longitudinal nue dans le sens transversal. La 
palette est guid^e sur le convoyeur par des rails ou glissieres 
laterales. 

25 

Dans un tel systeme de production a trans-fert Libre, il est 
courant d'utiliser le tron?on de convoyeur compris entre deux 
postes successifs comme moyen de stockage tampon. Dans les 
Limites de la capacite de ce stockage, les aleas survenant sur 

30 I'un des postes n'entrainent pas immedi atement I'arret de 

L'autre poste. IL est int6ressant de disposer d'une capacite 
de stockage Importante, soit en eugrcentant L'espaeement des 
postes de travail, soit en pr^voyant une trajectoire allongee, 
par exemple a meandres du convoyeur. Ces solutions presentent 

35 I'inconvenient d'un tres long cheminement des pieces entre le 
poste amont et le poste aval. Lors d'un arret de la production 
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am0 nt et de I'epuisement du stock, le poste aval 
du poste amont et de I P ^ production du 

n .,.t Plus approve on „* A P approvi si onn , qu . apre s un 

poste aaont, le poste aval n es PP des 
certain temps, correspondent a la duree ppolonoe 
pUe.. sur toute la longueur du convenor, co ««, p~i o 
d'autant la periode dHnactivite de ce poste aval. Si I. 
d autant p esse ntiellement determine par le 

rythrae de -o uct n e ^ ^ production fle 

0 e cJelement des pieces entre le post, amonl : et le poste 
aval, tout en conservant un stock tampon important. 

, 5 de la lon 3 ueur de ch.minement des pieces Urspue le stock 
tampon est vide. 

d.„« . la baade tr.dapar.euae »"»«"" « ' * or 

„„<• .t aval et qd'un wen de reglage de la ions 
P /e S r v e vie re le\. c.paeite stockaoe de palettes 
su r la voie derivee, en fonction de la difference des d«nt. 
25 entre le poste amont et le poste aval. 

* * >. hande transporteuse pKincipale 
En derivation par rapport a U b ^ P ^ deHv6e 

qui relie les postes amont et aval, se 

„ . eons tituee de deux convoyeurs auxiliaires se 

„.i..t.1r. beuele •«■"« "* """^ " " 
pHde.pale pour nr. -Irl.i. «« " .«» ™» " ^ 
■ 35 «.,.., . de X.eaeae es. P« I. 

U dande transport.. prldaW -« l« «•»• •»"' " 
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oval et telle dee convoyeurc de la voie d*riv6e gSnera lement 
preponderate. Cette longueur de la voie derivee est reglable 
au moyen d'une butee de rebroussement qui. derive les palettes 
du brin aller vers le brin retour de la voie derivee. En modi- 
5 fiant la position de cette butee de rebroussement, il est pos- 
sible d'augmenter la longueur utile de la voie derive et de 
ce fait la. capacite de stockage de cette voie. Le reglage de la 
position de la butee de rebroussement est,selon un developpe- 
ment de I • Invention, realist automat 1 quement en fonction de 
10 ^importance du stock necessaire a cheque instant. La butee de rebroussement 
peut se deplacer entre deux positions extremes correspondent 
respect.iveraent a une capacite minimale de stockage et une capa- 
city maximale. La capacity minimale correspond a une position 
de la butee de • rebroussement au niveau de la bande transport euse 
principale, de maniere a renvoyer imtnedi atement- les palettes 
sur cette bande principale, en reduisant au maximum la longueur 
de cheminement entre le poet, amont et le poste aval. Lorsque 
le besoin en capacite augmente, la butee de rebroussement est 
deplacee vers I'extremite de la voie derivee, laquelle est 
entierement parcourue par les palettes cheminant vers la station 
aval. Le d6placement de la butee de rebroussement peut Stre 
realise par tout moyen approprie, notamment par un moteur 6lec- 
trique pilote par un automatisme. 



15 



20 



25 



30 



Selon un mode de mise en oeuvre particulier de I'invention, un 
detecteur est dispose a I'entree de la voie derivee pour mesurer 
IMntervalie entre les palettes successives et envoyer un signal 
a fautoroatisme de commande de la position de la but6e de re- 
broussement, lors d'un besoin de diminution ou d'- augment at i on 
de la capacite de stockage. Un intervalle entre deux palettes 
successives signifie une diminution du besoin de stockage et 
provoque un deplaceraent de la butee de rebroussement vers la 
position de capacity minimale. Inve rs.ement, I'absence d' inter- 
valle entre les palettes successives, correspond a un besoin 
35 ^"^augmentation de la capacity de stockage et provoque un 

deplacement de la butee de reb rouse ement vors la position ma- 
ximale de stockage. Ce mode de determination d'un besoin de 
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stockage par detection de IMntervalle entre Les palettes 
successive* est utilisable dans une -installation ,ou les palettes 
sont espacees sur la bande t ransporteuse a la sortie du poste 
amont. II est cLair que ce besoin de, stockage peut etre deter- 
mine d'une maniere differente, par exemple par une inesure du 
debit des postes amont el aval un colcul dca pH-coc »n ctock. 

Le detecteur de 1 1 espacement des palettes peut, bien entendu, 
etre dispose en'un emplacement different, se.lon les particu- 
larites de ^installation. La commande de la butee de rebrous- 
sement, ainsi que la vitesse de deplacement de cette butee, 
sont determines pour eviter tout effet de pompage et tout 
phenomene de mise en compression d'une suite de palettes. 

La vole derivee peut etre eq.uipee de deux bandes transporteuses 
disposees cote a c6te et entrainees a la meme vitesse suivant 
des directions opposees. Selon une variante de realisation, 
une' bande unique a trajectoire en boucle peut constituer les 
brins aller et retour de la voie derivee. Dans le cas de bandes 
transporteuses, susceptibJ.es de suivre une trejectoire courbe, 
il est possible de realiser la voie de stockage par la bande 
tr-ansporteuse principale, ce qui simplifie I'ensemble de I'ins- 
tallation. Le transporteur est avantageusement du type decrit 
dans la demande de brevet francais n° 84 15366, deposee le 
4 octobro .1984, les palettes de support'des oieces presentant 
une forme allongee facilitant I » or i entati on des palettes par 
des volets ou butees de guidage. La bande t ransporteuse est 
encadree par des rails fixes de guidage lateral des palettes. 
La voie derivee forme avantageusement un angle aigu avec la 
bande t ransport euse principale, mais toute autre disposition, 
notam-ment une voie derivee courbe, est utilisable. 

D'autre avantages et caracteristiques ressortiront plus clai- 
rement de la description qui va suivre d'un mode de mise en 
oeuvre de ^invention, donne a titre d'exemple non limitatif 
et represents aux dessins annexes, dans lesquels : 



- La figure t est une vue schematique en plan d'un transporteur 
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seLon L 'invention ; 

- u ^ureZest una vue , echeUe de La 
de stockage du transporter selon la figure ; 

- la figure 3 est une coupe suivant la ugn. KI-XXX * I- 
figure 2. 

Sur lea fibres, une bande transporteuse. 10 s'etend suivant 
n i toire rectiligne entre deux postes de travail, un 
• : t lont « et on poste aval 14. U bande -ansporteuse 10 
est deli.itee laterale-nent par de, rails de guidage 16, 18, 
. t !| Mrt -«t est legereaent superieur a la Largeur e 
PaUttes ,0, transport.es par la bande i.. « = . - 

1 l-arriere une for., arrondie, facilUant I'aiguHlage 

d * p.i**« P .r des ^ -e 

La bande t ransporteuse 10 peut. etre une courroie passant sur 
^/"rouleaux d'extr^te i axe Horizon^ . ; « 

* ecailles d'un type bien connu. Une vole d*nvee 
22 destockage s'etend lateralement en oblique de la bande 

:r=;srrs;.::-.: 

concurs 24 26, « ,„, (bU .. n , 4 I. .... 

u.. w- «r-. : « « „ , r .,..t..r. . ; 

r v ;r. « ,-.«« ™— 

„ ML 10. L.. -out, 6. 30- -I M» £ „ 

,.„„. ,.„..r. 6 L. b..d. t,.....rt«... pnncp.le 10 
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des rails 32, 34, *e 8 uida 9 e ^*»V - »^ "v 6 ?".. 
voie derive 22 est equipee d'une butee ou d'un volet de re 

\ , A M forme de deni-cercle chevauchant las bandes 
broussement 36 en torme ae obi.. * A 
, n ,i fM 24 26. Le volet, de rebroussement 36 
transporteuses auxihaues 24, *o. 

5 e oMente en direction d. l. ^ T aire 

pour deflector une palette 20 deplacee par la bande au -re 
^constituent le brin aller vers le brin retour, for. P r 
la bande transporteuse auxiliaire adjacente ». volet 
rebroussement 36 est liable en position, le long e 
10 deM vee 22 entre deux positions extre.es 36' et 36' . 
v ent I proximite immediate de Lentree de la vo e -.mv 
et de la fin de cette voie derivee 22. Dans la position extreme 

du volet de reb r o U5 sement,eu voi e in ag e de la bande transpor- 
ted principale 10, les palettes 20 sont reorient es sur 
15 conv0 yeur de retour 26 et sur la bande prln.ip. . , d 

entree sur la voie derivee 22. La longueur du cheonnement e-t 
<dentiaue . celle de la trajectoire directe constituee 
Z la t a 3 rteuse principale 10. La capacite de Storage 

de La vo'e derivee 22 est dans ce cas minimale. Oans U pos^on 
! 36" les palettes parcourent toute la longueur 

20 extreme opposee 36 , les Pa<-« p de f Le ctees 
de la bande transporteuse auxiUaire 24 avant 3 Stre a 

r a bande de retour 26 et de reveni r sur' la bande trans 
He principals 10. La capacite de stocxage de la vo.e der.vee 
22 est aLors raaximale. 
25 , CO ulisse»ent du volet de rebroussement 36 le long de la voie 

•r no r:i:;i s ::t; :r b:: r :;::tomati S m: de commie du 

tr est Pilot, par un detecteur ou capteur 

o t de l' embranchment de la voie derivee 22. Le capteur 38 
. It. I. Passage des palettes 20 et 

de separation de deux palettes successes. L'e semble e st 
agence de telle maniere <,ue lor.qu. le capteur 3. n. te 
35 p us d Mnt.rv.ll. entre les palettes successes 20, le vo et 
I. r-oroussement 36 est deplace en direction de la P"'*" 
d'extremite 36" de la voie derivee 22. Inversement, lors 



30 
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detection d'un intervalle ent re les palettes successives 20, le 
volet de rebroussement 36 est deplacf par le raoteur Slectrique 
vers la position 36* au voisinage de la bande t r anspo rteuse 
principale 10, Le deplacement du volet de rebroussement 36 
5 diminue ou augraente la capacite de stockage de la voi.e derivee 

Le fonctionnement du transporteur ressort de U expos* precedent : 

10 r lorsque le rythme de travail du poste araont 12 ne depasse pas 
celui du poste aval 14 , les palettes 20 conservent Leur espa- 
cement sur toute la longueur de cheminement sur la bande trans- 
porteuse principale 10 et sur la voie derivee 22. Sur la figure 
1, seules. certaines de ces palettes 20 ont et* representees, afin 

15 de ne pas . surcha rger la figure. Le capteur 38 voit ce-t espa- 
cement des palettes 20 et deplace le volet de rebroussement 36 
vers lo position 36" de stockage minimal-Lee palettes 20 che- 
minent le long d 1 un parcours minimal entre les stations amont 12 
et ay 8 1 14. 

20 

- dans le cas d'un ralentissement du rythme de travail, voire d'un arret comp.let 
du poste aval 14, par rapport a celui du poste amont 12, les palettes 20 
tendent a s'accumuler a I'entree du poste aval 14 en venant en 
butee I'une contre I'autre. Si ce ralentissement se poursuit 

Z5 pendant une dur*e suffisante, cette accumulation remonte jue- 
qu'au capteur 38 qui detecte I'absence d'un intervalle entre 
les palettes successives et commande le deplacement du volet 
36 en direction dc La position da etockago maximal 36". La 
capacite de stockage de la voie derived 22 est ainsi augmentee 

30 jusqu'au moment ou le capteur 38 voit a nouveau un espacement 
entre les palettes 20. Si le retard persiste, les palettes 
s'accumulent a la fois sur I'ensemble de la voie derivee 22 
et sur la bande t ransporteuse principale 10 et un systeme-de 
securite inter,vient pour interrompre ou ralentir la production 

35 du poste de travail amont 12. Le volume de stockage de la voie 
derivee 22 est choisi pour limiter au minimum ce type d'inter- 
vention. En fonctionnement normal, le poste de travail aval 14 
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rattrape son retard et Le volet de rebroussement 36 occupe 
une position int ermedi ai redetermined par le capteur 38. 

Si, par contre, le poste de. travail aval 14 prend de I'avance, 
le capteur 36 detetft e les intervalles entre le* palettes 20 
et deplace le vqlet de* rebroussement 36 vers la position 36' 
de stockage minima'l. La longueur du parcours des palettes 20 
est egalement minimale. 



10 



Lors d'une interruption du poste de travail 
amont 12 et d»un epuisement total .du stock .de pieces, le travail 
peut reprendre rapldement sur le poste aval 14 , des la mise en 
• route du poste araont 12, les palettes 20 mettant un temps mini- 
15 mal pour passer du poste amont 12 vers le poste aval 14. On 

coroprend que le deplacement du volet de rebroussement 36 permet 
d'adapter la capacite de stockage aux conditions de fonctionne- 
ment de 1 1 installation. 

20 II est clair que le besoin de stockage peut etre determine d'une 
maniere differente ou que le capteur 38 peut etre dispose a un 
emplacement different, par exemple a proximity immediate du 
poste amont 12 ou en tout autre emplacement approprie. A titre 
d'exeraple, on peut preciser que le volume de stockage peut etre 

25 determine par une raesure des debits des postes de travail 12, 14 
et un calcul des palettes 20 en stock entre les deux postes. 

{.'invention est bien entendu nullement limitee au mode de mise 
en oeuvre plus particulierement d£crit. 
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REVINDICATIONS 

1 Transporteur d • . Uaentati on d-au «,oins deux post.es (12, 14) 
d ; travai I, echelonnes I. Long du transporteur, not....nt un 

««> .* - — e aval ....... P - - ~ 

ntennediaire de stockage, covenant au ..ns une bande t an 
0 t euse (10), not....n« a courroie ou . WlUi -PP- " 
Alettes (20), contenam l« pH... —t4n*.. *ux d^ffersnts 
us p uttes (20) etant susceptibles d'un .ouve.ent 
i : U b-d- transported (10), ^^^r 

^une voie derivee (22 ) de stolen boucle ot e 
d . une ^ tr.n.port.u.. derivee (24 26) se racco an * a 
bande transporteuse principal (10) ou, r.U. Usd ts post s 
a o (12) et aval CH) etcu'un aoyen (36) de reglage de a 
ton ue r e a vole derive CZ*>- ^ I- capadte d. stockage 
alettes (20) sur la vole derivee, en fonction 

2 Transporteur selon La revendi cation 1, caracteHse en ce que 

/derivee (22) s'etend tr ansversalenent audit tronpon 
la voie derivee (ZZJ retour 
intermediate et coaporte un brin aller (24 t 
( 26 ) de circulation en sens opposes des palettes (20), lesdi 
brins s'etendant parallel en> en t. 

; 3 Transporteur selon la' rev endi ca t i on 1 ou 2, 

I bande- transporteuse <10, **, 36) cohort, r.U. 

' 16 18 32, 34) de gui dage Lateral, encadrant avec , eu les 
palettes (20) transposes et internes dans les zones 
0 d-aiguillage des palettes et cue des volets de guid g (28, 
30, 36) cooperent avec lesdites palettes dans Les zone 
d..*.«UlM. et/ou sur la voie derivee (22) pour orienter les 
palettes transport 6es. 

15 4. Transporteur selon la revendi cation 1, 2 ou 

en ce qu'un volet de reb rousse^ent (36) est associe a lad, tt 
oi derivee (22) pour deriver les palettes du brin .Her (24) 
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vers le brin retour (26), la position dudit volet de rebrousse- 
nent (36) etant variable pour regler La longueur desdits brins 
parcourue par les palettes et rSgler la capacity de stockage 
de palettes sur la voie derive (22). 

5. Transporteur selon la revendi cation 4, caracterise en ce 
qu'il comporte un moyen de reglage autoraatique de la position 
dudit volet de reb roussemen.t <30> pour od.pter U e« P »ei*6 de 
stockage aux debits, des postes amont (12) et aval (14). 



10 



6 Transporteur selon la revendi cation 5, caract6rise en ce que- 
ledit moyen de reglage comporte un detecteur (38) du niveau de 
remplissage dudit troncon interm§d'i ai re de la bande transpor- 
teuse principal (10), qui deplace le volet de reb roussement 
15 (36) pour maintenir ce niveau sensiblement constant. 

7. Transporteur selon la revendi cation 6, caracterise en ce 
que ledit detecteur (38) est dispose en amont de la voie deri- 
ve (22) et dStecte tout intervalle entre deux palettes succes- 
20 sives (20) a cet erap lacenent,- pour deplacer Le voLet de rebrous- 
sement (36) et reduire La capacite de stockage de la voie de- 
rive (22). 

8 Transporteur selon I'une quelconque dee revendi cations pr6- 
25 cedentes, caracterise en ce que la bande transporteuse derivee 
<24, 26) qui s'etend le long de la voie derive (22) est une 
bande en boucle h deux brins paralUles ou deux bandes 1nd*- 
pendantes disposes paralle Lement et entralnees en sens opposes, 
toutes Les bandes transporteuses (10, 24, 26) etant anises 
30 d'une meme vitesse. 

9. Transporteur selon la revendi c at i on 8, caracterise en ce Que 
la bande transporteuse principale (10) constitue L'un ou les 
deux brins (24, 26) de la bande transporteuse derivSe. 

35 
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WORKING STATION SUPPLY CONVEYOR WITH VARIABLE-CAPACITY 

STORAGE PATH 

The present invention relates to a food conveyor supplying at least two work stations 
located along the conveyor, in particular one station upstream and one station 
downstream, separated by an intermediate storage trunk comprising at least one conveyor 
belt, in particular with belt or scales, pallet supports, containing the items destined for the 
different stations, the pallets being apt to sustain a movement relative to the conveyor 
belt, in particular relative sliding. 

A conveyor of the above mentioned type is used for production installations of the free- 
transfer type where the manufactured product is conveyed from one work station to 
another by a transporter or conveyor without positive positioning of the product on the 
conveyor. The conveyor may be a belt or scale conveyor, with the product being placed 
on pallets of oblong shape conveyed by simple adhesion and capable of sliding on the 
conveyor in longitudinal as well as in the transversal direction. The pallet is guided on the 
conveyor by lateral rails or slides. 

In such a free-transfer conveying system it is a common practice to use the conveyor 
trunk between two successive stations as intermediate storage means. Within the capacity 
limits of this storage, the incidents occurring at one of the stations do not result 
immediately in the stoppage of the other station. It is advantageous to have a large 
storage capacity available, either by increasing the spacing between the work stations, or 
by providing an extended path of the conveyor, e.g. with meanders. These solutions have 
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the disadvantage of a very long travel path of the items between the upstream and the 
downstream station. In case of production stoppage at the upstream station and 
exhaustion of stock, the downstream station is no longer supplied. When production of 
the upstream station is resumed, the downstream station is supplied only after a certain 
time equal to the travel time of the items over the entire length of the conveyor, thus 
prolonging the period of inactivity of that downstream station by as much. If the 
production rate is essential determined by the downstream station, this additional delay 
reduces the installation's production and it is advantageous to reduce the length of travel 
of the items between the upstream and the downstream station while maintaining large 
buffer storage. 

The present invention has as its object to enable the realization of buffer storage of 
variable length, making it possible to reduce the length of travel of the items when the 
buffer storage is empty. 

The conveyor according to the invention is characterized in that a secondary storage in 
form of a loop is associated with this intermediary trunk, provided with a secondary 
conveyor belt linked up with the main conveyor belt which links said upstream and 
downstream stations and in that means for the adjustment of the length of the secondary 
path controls the storage capacity of pallets on the secondary path in function of the 
difference of output between the upstream and the downstream station. 
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A secondary storage path is derived relative to the main conveyor belt linking the 
upstream and downstream stations and consists of two auxiliary conveyors moving in 
opposite direction. A deflection ramp makes it possible to switch the pallets arriving from 
upstream on the main conveyor belt to the secondary belt so as to follow a looped 
trajectory before returning to the main conveyor belt to be taken to the downstream 
station. The total storage capacity depends on the length of the main conveyor belt 
between the upstream and downstream stations and that of the conveyors of the 
secondary path, generally the longer one. This length of the secondary path can be 
adjusted by means of a switch-back stop which switches the pallets on the outbound trunk 
to the return trunk of the secondary path. By changing the position of this switch-back 
stop, it is possible to increase the usable length of the secondary path and thereby the 
storage capacity of that path. The adjustment of the position of the switch-back stop is 
achieved automatically according to a further development of the invention in function of 
the size of the storage necessary at any time. The switch-back stop may move between 
two end positions representing respectively a minimum storage capacity and a maximum 
storage capacity. The minimum capacity corresponds to one position of the switch-back 
stop at the height of the main conveyor belt so as to returning the pallets immediately on 
this main belt, reducing as much as possible the length of travel between the upstream 
and the downstream stations. When the need for capacity increases, the switch-back stop 
is moved towards the end of the secondary path which is covered in its entirety by the 
pallets traveling towards the downstream station. The displacement of the switch-back 
stop can be achieved by any suitable means, in particular by an automated electric motor. 
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According to one application of the invention, a detector is placed at the input of the 
secondary path to measure the interval between successive pallets and to transmit a signal 
to the control automat on the position of the switch-back stop when the need for storage 
capacity decreases or increases. An interval between two successive pallets signifies a 
decrease in storage need and causes the switch-back stop to be displaced towards the 
minimum capacity position. Inversely, the absence of intervals between successive pallets 
indicates a need for increased storage capacity and causes the switch-back stop to be 
displaced towards the maximum storage position. This method of determining a storage 
need by detecting the interval between the successive pallets can be used in an 
installation where the pallets are spaced on the conveyor belt at the output of the 
upstream station. It is obvious that this need for storage can be determined by other 
means, e.g. by measuring the output of the upstream and downstream stations and by 
calculating the number of items in storage. The detector of the distance between pallets 
can of course be placed at a different location, depending on the particularities of the 
installation. The control of the switch-back stop as well as the displacement speed of this 
stop are determined in order to avoid any pumping effect and any compression of a row 
of pallets together. 

The secondary path may be equipped with two conveyor belts side by side and driven at 
the same speed in opposite directions. According to one variant of an embodiment, a 
single belt forming a loop can provide the trunks of the secondary path going forward and 
back. In case of conveyor belts that may follow a curved path it is possible to realize the 
storage path by means of the main conveyor, thus simphfying the overall installation. The 
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conveyor is advantageously of the type described in French patent No. 84 15366 filed on 
October 4, 1984. The support pallets for the items are oblong in form and facilitate the 
orientation of the pallets by means of guiding flaps or stops. The conveyor belt is 
surrounded by fixed lateral guide rails for the pallets. The secondary path advantageously 
constitutes a narrow angle with the main conveyor belt, but any other placement, in 
particular a curved secondary path, can be used. 

Other advantages and characteristics will be made clearer in the description below of an 
application of the invention given as a non-limitative example and shown in the attached 
drawings in which: 

Fig. 1 is a schematic top view of a conveyor belt according to the invention; 

Fig. 2 is an enlarged view of the secondary storage path of the conveyor of Fig. 1 and 

Fig. 3 is a section along line 111-111 of Fig. 2. 

In the figures, a conveyor belt 10 extends in a straight line between two work stations, 
one upstream station 12 and a downstream station 14. The conveyor belt 10 is delimited 
laterally by guide rails 16, 1 8 whose spacing is slightly greater than the width of the 
pallets 20 conveyed by the conveyor belt 10. Each pallet 20 has a rounded-off form in 
front and in the back, facilitating the switching and the deviation of these pallets by 
means of guiding flaps. The conveyor belt 10 may be a belt going over two outside 
rollers with horizontal axis or a scale conveyor of a well-known type. A secondary 
storage path 22 extends laterally and at an angle from the main conveyor belt 10 to which 
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travel over the entire length of the auxiliary conveyor belt 24 before being deflected to 
the return belt 26 and returning to the main conveyor belt. The storage capacity of the 
secondary path 22 is then at its maximum. 

The sliding of the switch-back flap 36 along the secondary path 22 is achieved by any 
operative means, e.g. by a system consisting of a chain driven by an electric motor [not 
shown]. A control block or automat of the electric motor is piloted by a detector 38 
placed on the right of the junction of the secondary path 22. The detector 38 detects the 
passing of the pallets 20 and determines the interval separating two successive pallets. 
The overall arrangement is such that when the detector 38 no longer detects any interval 
between the successive pallets 20, the switch-back flap 36 is moved in the direction of the 
end position 36" of the secondary path 22. Inversely, when an interval is detected 
between successive pallets 20 the switch-back flap 36 is moved by the electric motor 
towards position 36' in proximity of the main conveyor belt 10. The movement of the 
switch-back flap 36 decreases or increases the storage capacity of the secondary path 22. 

The functioning of the conveyor is the result of what has been explained above: 

When the work rate at the upstream station 12 does not exceed that of the downstream 
station 14, the pallets 20 keep their intervals over the entire length of their trip on the 
main conveyor belt 10 and on the secondary path 22. In Fig. 1, only a few of these pallets 
20 are shown so as not to overload the drawing. Detector 38 sees this space between the 
pallets 20 and moves the switch-back flap 36 towards position 36' for minimum storage. 
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The pallets 20 travel along a minimum distance between the upstream and downstream 
stations 12 and 14. 

In case of a slowdown of work rate, or even a complete stoppage of the downstream 
station 14 relative to that of upstream station 12, the pallets 20 tend to accumulate at the 
input of the downstream station 14 by coming into contact with each other. If this slow- 
down continues for a sufficient period of time, this accumulation goes back all the way to 
the detector 38 which detects the absence of an interval between successive pallets and 
orders the movement of the flap 36 in direction of the maximum storage position 36". 
The storage capacity of the secondary path 22 is thus increased up to the moment when 
the detector 38 again sees a space between the pallets 20. If the delay persists, the pallets 
accumulate both over the entire length of the secondary path 22 and on the main 
conveyor belt 10, and a security system intervenes to stop or slow down the production of 
the upstream work station 12. The storage volume of the secondary path 22 is selected so 
as to limit this type of intervention to a minimum. When functioning normally, the 
downstream work station 14 catches up its delay and the switch-back flap 36 takes up an 
intermediary position determined by the detector 38. 

If on the other hand the downstream work station 14 does not catch up, the detector 38 
detects the intervals between the pallets 20 and moves the switch-back flap 36 towards 
position 36' for minimum storage. The length of travel of the pallets 20 is also minimal. 
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In case of an interruption of the upstream work station 1 2 and a total exhaustion of the 
stock of items, work can rapidly resume on downstream station 14 as soon as the 
upstream station 12 is started up, and the pallets take a minimum time to go from the 
upstream station 12 to the downstream station 14. It is clear that the displacement of the 
switch-back flap 36 makes it possible to adapt the storage capacity to the functioning 
conditions of the installation. 

It is clear that the need for storage can also be determined in some different manner or 
that the detector 38 can be placed at a different point, e.g. in immediate proximity of the 
upstream station 12 or at any other suitable location. For example, it can be said that the 
storage volume can be determined by measuring the outputs of the work stations 12, 14 
and.by a calculation of the pallets 20 in storage between the two stations. 

] 

The invention is naturally not limited to the operating mode described here in particular. 
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Claims 



Food conveyor with at least two work stations (12, 14) positioned along the 
conveyor, in particular one upstream station (12) and one downstream station (14) 
separated by an intermediary storage trunk comprising at least one conveyor belt 
(10), in particular with a belt or scales to support pallets (20) containing items 
destined for the different stations, the pallets (20) being subject to relative 
movement on the conveyor belt (10), in particular relative sliding, characterized 
in that a secondary storage path (22) in form of a loop is associated to said 
intermediary trunk and is provided with a secondary conveyor belt (24, 26) linked 
up with the main conveyor belt which links said upstream (12) and downstream 
(14 stations and in that a means (36) for the control of the length of the secondary 
path (22) controls the storage capacity of the pallets (20 on the secondary path in 
function of the difference between the outputs between the upstream station (12) 
and the downstream station (14). 

conveyor as in claim 1, characterized in that the secondary path (22) extends 
transversely to said intermediary trunk and comprises an outgoing branch (24) 
and a return branch (26) for circulation in the opposite direction of the pallets 
(20), said branches extending parallel to each other. 

Conveyor as in claim 1 or 2, characterized in that the conveyor belt (10, 24, 26) 
comprises lateral guide rails (16, 18, 32, 34) suirounding the conveyed pallets 
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(20) with clearance and interrupted in the switching zones of the pallets and in 
that guiding flaps (28, 30, 36) interact with said pallets in the switching zones 
and/or on the secondary path (22) to orient the conveyed pallets. 

Conveyor as in claim 1, 2 or 3, characterized in that a switch-back flap is 
associated with said secondary path (22) to switch the pallets (20) from the 
outgoing branch (24) to the return branch (26, the position of said switch-back 
flap (36) being variable in order to control the length of said branches traveled by 
the pallets and to control the pallet storage capacity on the secondary path (22). 

Conveyor as in claim 4, characterized in that it comprises a means for automatic 
adjustment of the position of said switch-back flap (36) in order to- adapt the 
storage capacity to the outputs of the upstream station (12) and the downstream 
station (14). 

Conveyor as in claim 5, characterized in that said control means comprises a 
detector (38) at the loading point of said intermediary trunk of the main conveyor 
belt (10) which displaces the switch-back flap (36) in order to maintain an 
essentially constant level. 

Conveyor as in claim 6, characterized in that said detector (38) is placed upstream 
of the secondary path (22) and detects any interval between two successive pallets 
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(20) at that location in order to displace the switch-back flap (36) and to reduce 
the storage capacity of the secondary path (22). 



Conveyor as in any one of the preceding claims, characterized in that the 
secondary conveyor belt (24, 26) extending along the secondary path (22) is a belt 
in form of loop with two parallel branches or two independent belts placed 
parallel to each other and driven in opposite directions, all the conveyor belts (10, 
24, 26) being driven at the same speed. 

Conveyor as in claim 8, characterized in that the main conveyor belt (10) 
constitutes one or the two branches (24, 26) of the secondary conveyor belt. 
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Abstract of the Invention 



The storage volume of a secondary path 22 of a food conveyor with two work stations 12, 
14 is automatically changed by the displacement of a switch-back flap 36 to adapt this 
storage volume to the functioning conditions of the work stations 12, 14. The need for 
storage is detected by a detector 38 measuring the interval between the successive pallets 
20 traveling on the conveyor. 
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